Mechanism of anion transport in red blood cells: role of membrane proteins.
A number of anionic chemical probes that inhibit anion permeability of red blood cells are localized in a membrane protein of about 100,000 daltons, known as band 3. The inhibitory site has been explored using a series of disulfonic stilbene compounds. It apparently contains three positive charges, probably amino groups. Two probes, pyridoxal phosphate and N-(4-azido-2-nitropheyny)-2-amino ethyl sulfonate, are transported by the anion system but can be fixed in an irreversible bond under specified conditions (reduction with NaBH4 or exposure to light, respectively). Data obtained with these compounds indicate that the inhibitory site in band 3 is the transport site itself. Band 3 protein is exposed in part on the outside of the cell but it is also hydrophobically associated with membrane lipid. A model is proposed in which the band 3 protein acts as an anion permeation channel through the lipid bilayer. Near the outer aspect of the channel an anion binding site can undergo a local conformational change allowing a one-for-one anion exchange across a diffusion barrier.